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Nominating Fellows 

For the past 20 years, AGU has elected a few Members 
each year to the grade of Fellow In recognition of their out- 
standing contributions to the various branches of geophys- 
ics. The bylaws of AGU stipulate that only Members of 
AGU may be elected Fellows and that the number elected 
in a given year shall not exceed 0.1% of the then current 
membership of AGU. At present there are 379 Fellows. 

For many years nominations for Fellowship have been 
requested from the membership at large. To encourage 
more active participation on the part of all sections of AGU 
as well as by those unafflllated with any section, the Coun- 
cil (May 24, 1981) adopted the following procedure. 

1 . Nominations are to be sent to the Fellows Committee 
through the respective section presidents or through their 
designated committee. 

2. Nominations of Individuals unafflllated with any section 
may be sent directly to the Fellows Committee. 

3. Each section may submit at most three nominations 
to the Fellows Committee. 

Ills Intended that the sections serve both as Initial re- 
viewer of the nominations and as an advocate for their se- 
lections. The Fellows Committee will maintain a list of past 
nominations but not of their supporting statements. Thus 
any previous nominations must be resubmitted as a new 
nomination. 

By this procedure It Is hoped that there will be a better 
sectional balance of nominations. 

It appears that some sections have been much more ac- 
tive than others over the past 10 years In nominating and 
promoting the selection of their candidates. The fact that 
the Planetology and Solar- Planetary Relationships sections 
have large numbers of Fellows elected in recent years, 
when compared with the percentage of the total member- 
ship affiliation In those sections, may also reflect the pace 
of research In these areas. The number of Fellows elected 
during 1971-1981 Is shown in Table 1 as Is the percentage 
lor primary section affiliation for the total membership. Be- 
tween 1962 and 1971 it was AGU's practice to select auto- 
matically as AGU Fellows those members who were elect- 
ed Fellows of the National Academy of Sciences and (he 
National Academy of Engineering. An Imbalance from the 
large initial selection of Fellows in 1962 resulted. One hun- 
dred twelve of these Fellows are still current members and 


TABLE 1 . Fellows as a Percentage of Affiliation 
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The Weekly Newspaper of Geophysics 

Send double-spaced manuscripts (four copies) to Eos, AGU, 

2W0 Florida Avenue, N.W., Washington. D.C. 20000. or send 
wm directly to one of the associate editors with a copy to the 
wove address. 
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{*^0 that meats AGU standards Is accepted. Contact Robin 
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In this publication are (hose of the authors only and 
unlasR " oto * c « a l positions of the American Geophysical Union 
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In the Jovian magnetosphere (heavy lines) 
model of Jimi, . 0Qnstant 8 magnitude (light lines) based on a 
total armnu,- , ?* lm uthal current disc. Currents flow in an equa- 
te) to 5 qr of wld, h 5 Rj, extending from 5 Rj (near the orbit of 
J -LP.r£,' ipprox| mately 100 million amperes In all. (Figure from 
*tal VovacmH 0 ™ 6 ^ baaed on a model from his article In the spe- 
J. Geophys. Red., 86 (A10), 188V.) 

Section 

sttouL a9eT adv ertlsement, EOS 9/29/81, page 682 
corrft^J? ad v °yeg©r Missions to Jupiter.' See 
— — ad this Issue page 698- /• ; | : 
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Meteorology 
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9 

9 
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Seismology 
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10 
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12 
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Tectonophyslc8 

Volcanology, 

Geochemlaby, 

9 

10 

11 
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and Petrology 

10 

12 
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18 

None 
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News 


Space Telescope Leads a New Generation 

The Space Telescope, approved (or a space shuttle 
launch In 1985, will resolve visible and ultraviolet light or- 
ders of magnitude belter than earth-based telescopes. 

Even though lls aperture of 2.4 m will be less than halt o( 
the aperture of the reflector at ML Palomar, it is considered 
relatively large and immensely superior to existing orbiting 
telescopes. It Is expected that the Space Telescope, with 
lls freedom from thermal jitter and the hindrance of atmo- 
spheric absorption, will Increase the user load on larger ap- 
erture earth-based telescopes, and construction of a new 
series of large telescopes is now In the planning stages. 

The National Academy of Sciences is expected to release 
shortly a report by its Astronomy Survey Committee, head- 
ed by George Field of the Harvard-Smithsonian Observa- 
tory, that will recommend building a 15-m optical-infrared 
'National Telescope' [Phys. Today, August 1981, p 17J. In 
addition, a 7.6-m single reflector Is planned at the Universi- 
ty of Texas, a 10-m segmented reflector is planned at the 
University of California, and the University of Arizona is ex- 
perimenting with designs of a Multiple-Mirror Telescope 
(MMT) larger than their new 4.5 m (equivalent) MMT. All of 
these are larger than the Russian 6-m telescope, whose 
Pyrex reflector has not performed well, apparently because 
of gravitational sag and thermal Inertial stresses. 

Discussions of the planned Space Telescope [i.e., J. 
Bancall and C. 0. Dell, The Space Telescope observatory. 

J. Astron. Sci., 28. 107, 1980] are mostly technical, the 
main objectives being new (unidentified) discoveries in 
space. Not only will the telescope be equipped with an ar- 
ray of high resolution and 'faint-object' spectrographs, pho- 
tomer, and cameras, but instruments will be installed in 
space by astronaut-operators to accommodate new proj- 
ects and for updating purposes. Every 5 years the observa- 
tory will be returned to earth for a refit. 

The orbiting telescope will not make the earth-bound 
telescopes obsolete but will act as a forerunner lor new dis- 
coveries In space. The high angle resolution range will be 
explored, and the accuracy of the spacecraft's fine guid- 
ance system will contribute greatly to the observations. It is 
pointed out that the smaller collecting area of the Space 
Telescope reflector la significantly slower than larger aper- 
ture earth telescopes (except for faint objects). Hurlan 
Smith, chairman of the Associated Universities for Re- 
search in Astronomy, has said that because the operational 
Space Telescope costs are a factor of 10 higher than 
earth-based telescopes, 'each photon In space will cost a 
hundred times more than those gathered on the ground' 
[Phys. Today, August 1981, p. 17]. 

ilie proposed new telescopes will depend on new tech- 
nology to overcome problems arising from Ihe large stress- 
es on the high precision reflecting mirrors. Surfaces must 
not deform by more than 10" 1 |im over the 7- to 10-m di- 
ameter. New mounting techniques, new materials, and new 
weight-saving techniques will be used lo conserve rigidity 
of the reflectors by avoiding some of the more objection- 
able sources of gravitational stress concentrations. Com- 
outers Will be used for complex requirement of fracking 
and for matching alignment of multiple mirror systems. 
Snsclal glasses and other materials will be employad to 
overconto thermal stresses. New lens grinding procedures 
using interferometric laser beams are more accurate than 
before, and It may be possible to obtain / stop configura- 
tons of an order of magnitude lower than those posBlbta by 
previous methods. Fourth-order parabolic surfaces are dlffi- 
S o grind, and several new techniques will be attempted. 

Operation techniques of the new telescopes wril be de- 
vised to take advantage of the gravitationally stable, low 
mermal-lnertla surfaces. The multiple-mirror telescope^ 
mav use an oscillation technique to cancel the atmospheric 
iittfir caused by c!ear-a)r turbulence. Images defined accu- 
rately by the space Telescope may provide reference call- 
' SonTor observations on the ground, and thus they can 
EEd* continual references during a given observe- 

*5,. new era of telescopes will begin with the launching 
, JJf Cnora Tfllascooe In 1986. The larger ground-baaed 
will orobably not be In operation before 1990. 

• The^opWcaflons 8nd goals, In addition to Improving present 
T J e include obtaining new values for astronomic 

SSSS^St^ 0U18lde °' our !0,ar 


comprise 30% of Ihe current Fellows. Although consider- 
able Improvement In the balance among sections has been 
achieved since that lime, the problem has by no means 
been completely rectified. The fourth column shows the 
percentage of Fellows by section for Ihose that became 
Fellows before 1963 and are still members. 

Fellows' nominations must be made on forms available 
from AGU, 2000 Florida Avenue, N.W-, Washington, D.C. 
20009 (telephone: 202-462-6903 or toll free 800-424-2488). 

The time schedule for the 1982 election of Fellows Is as 
follows: October 1981 , call for nominations now appearing 
In Eos; November 15, 1981, deadline for nominations lo 
section presidents; January 15, 1982, deadline for nomina- 
tions to Fellows Committee; April 15, 1982, deadline for ci- 
tations; June 1, 1982 (tentative), honors ceremony In Phila- 
delphia. 

Nicholas C. Ma talas 
Chairman, Fellows Committee 


New JQR'Blue Editor 

Asot October 1, 1981, all new manuscripts for Ihe Jour- 
nal of Geophysical Research, Blue, are to be senl to Bengl 
U. 0. Sonnerup, Thayer School of Engineering, Dartmouth 
College, Hanover, NH 03755. 


system, observing giant and superglant stars, making new 
spectral measurements of quasars, studying interstellar 
matter, and measuring stellar brightness . — PMB & 

Arlane: NASA's European Rival 

The successful test launch of two three-quarter ion satel- 
lites in the European Space Agency's (ESA) Ariane rocket 
last June firmly placed ESA In competition with NASA for 
the lucrative and growing satellite launching market Under 
the auspices ol the private (but largely French-government 
financed) Arianespace company. ESA is already attracting 
customers to lls three-stage rocket by ottering low costs. 

According to recent reports [Nature. 292. pp. 785 and 
788, 1981], Arianespace has been able to win several U.S. 
customers away from NASA, including Southern Pacific 
Communications. Western Union. RCA. Salefiile Television 
Corporation, and GTE. Nature [292. 1981) magazine in an 
article entitled ‘More Trouble for the Hapless Shuttle sug- 
gests that it will be possible for Ariane to charge lower 
prices for a launch than NASA, even with the space shuttle. 

It Is noted that the shuttle is far behind schedule, and ils 
near-future (lights may be subjected to great demand for 
military projects. The costs of placing a three-quarter-ton 
satellite into geostationary orbit are about S28 million by 
ESA with Ariane and about S35 million by NASA with the 
Thor Della rocket system. The analogous costs of Ihe 


TECTONICS 

John F. Dewey, Editor-In-Chief 



Copublished by EOS & AGU 

An international Journal focusing an synthetic, 
analytical, and Integrative tectonics. 

TECTONttS Highlights 
‘ Leading papers.lt) the structure and evolution 
' -of the terrestrial. lithosphere, integrative tec- 
tonics, structural gfeology and materials 
science ■ 

• Highest refereelngystandards to select papers 
of excellence ^ j 

• Sp feedy pu fip cation, author produced copy, 
nop^f^ecnargeS 
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space shuttle are about half Delta's costs per satellite, but 
the shuttle's costs are rising. 

Another test ol the three-stage Ariane Is due in Novem- 
ber. if successful, ESA plans to run five flights per year, 
graduating to 10 or more per year. Expanded launch facili- 
ties in French Guiana will be constructed to handle Ihe in- 
creased payloads ol advanced versions of the Ariane rock- 
et. The present rocket is capable of handling a combined 
total payload of 17000 kg. New versions of the rocket will 
have increased thrust and booster rockets. The payload will 
be Increased first by about 15%: a third version will carry 
about 2500 kg. 

The satellite business is complex. Telecommunications 
and cable television satellites are the most lucrative. Fac- 
tors in the costs introduced by scientific and military pay- 
loads are difficult to assess. A part of the cost derives from 
reliability and backup systems. (During the second, unsuc- 
cessful flight of Ariane In 1980 two German satellites were 
lost, a scientific probe named Firewheel and the Oscar 9 
amateur-radio relay.) The Arlanespace Company Is owned 
and financed by European aerosapce corporations, various 
European banks, and Ihe French space agency. With gov- 
ernment participation In the launching business, the 
charges for placing a satellite into orbit may not reflect the 
true costs. 

The Impact of Ariane on U.S. space science may be in 
Ihe form of support of NASA's programs. In the offing are 
|olnt projects with ESA, such as Ihe International Solar Po- 
lar Mission (ISPM), whose budget is now being considered 
by the While House and Congress. © 


Marginal Ice Zone Processes 

As a follow up to a special session on marginal Ice zone 
(MIZ) processes (Eos, 62, September 1. p. 652), a collec- 
tion of papers on MIZ is being planned for the Journal of 
Geophysical Research. Deadline for submission of manu- 
scripts for the special collection Is April 1, 1982. 

Manuscripts should be sent to the coeditor ol JGR, 
Oceans and Atmospheres, A. D. Kirwan, Jr., Department of 
Marine Science, University of South Florida, 140 Seventh 
Ave. South, St. Petersburg, FL 33701 . Authors are request- 


ed to specify that manuscripts are for the special MIZ Is- 
sue. 

Additional Information on the MIZ Issue of JGR and on 
Ihe special Fall Meellng session can be obtained from 
Robin D. Muench, Coordinator, JGR/MIZ Issue, SAI, North- 
west, 1340OB Northrup Way #36, Bellevue, WA 98005 
(telephone: 206-747-7152). S8 

Geothermal Drilling 

A geothermal test hole drilled Into the summit crater of 
Newberry Volcano In Oregon measured 100‘C at 810 m. 
This is the hottest temperature measured and reported so 
far in Oregon, not for all geothermal test holes in the United 
States, as reported In the September 15 Issue of Eos. 

Edward Sammel, a U.S. Geological Survey hydrologist, 
is the leader of the geothermal drilling project at Newberry. 
David Blackwell of Southern Melhodist University was In- 
correctly reported to be the project leader; he made the 
temperature measurements In the hole. Additional drilling 
has penetrated deeper and to higher temperatures. $ 


Candidates for JGR-Red Editor Sought 

Thomas J. Ahrens will complete his term as edi- 
tor of the Journal of Geophysical Research — Red at 
the end of 1987. A selection committee has been 
appointed to recommend candidates to the AGU 
president. Nominations for the editor for the red 
section of JGR for the term 1983-1986 are now be- 
ing accepted. Those who are interested In serving 
as editor, or who wish to suggest candidates, 
should send recommendations by February 15, 
19(12, directly to 

American Geophysical Union 
2000 Florida Avenue, NW. 

Washington, D.C. 20009 
Attention: JGR Search Committee 


AGU STUDENT 
MEMBERSHIPS 

Students enrolled in at least a half-time study 
program leading to a degree In any of the 
geophysical sciences are eligible for special 
student discounts. 

* Student Membership In AGU Is only $7.00, 

* Special low student rates on AGU primary 
journals. 

* Reduced meeting registration fees. 

Plus many additional benefits 

* EOS is included free with membership, 

* 20% dUcount on AGU series books & 
special publications. 

* Full membership privileges including the 
right to vote and hold office. 

Applications are available for your class— 
Call toll free 

800-424-2488 

462-6903 In the Washington, D.C. area. 


Geophysicists 

Allen W. Hathaway, professor of geological engineering 
at the University of Missouri in Rolla, has been selected tr; 
the Geological Society of America as the 1961 recipient of 
the E. B. Burwell, Jr., Memorial Award for Oustandlng Con- 
tributions to Engineering Geology. The award will be pre- 
sented at the GSA annual meeting In November. 

Elizabeth Rona, died on July 27, 1 981 . She joined AGU 
In 1967. 

H. W. Straley, III, a Life Member, died on October 12, 
1979. He joined AGU In 1932. 




Geophysical Aspects of the Energy 
Problem 

A. Rapolla, G. V. Keller, and D. J. Moore (Eds.), Elsevier, 
New York, xiv + 325 pp., 1AB0, $67.75. 

Reviewed by Herbert F. Wang 

Geophysical Aspects of the Energy Problem is a collec- 
tion of papers resulting from a short course of that title held 
at the School of Geophysics of the ‘Ettore Majorana' Inter- 
national Centre for Scientific Culture, Erica, Italy, during 
June 1978. Many papers have a European flavor In the 
choice of examples and litaralure citations. One encounters 
monetary units from rubles to dollars. 

The primary emphasis is on geothermal energy wllh a 
potpourri of other topics ranging from geochemistry of ura- 
nium to atmospheric dispersion of contaminants from pow- 
er plant stacks. The only way to give an Idea of the con- 
tents Is to go to a chapter by chapter description. However, 

I must warn potential readers ol the shoddy appearance ol 
a book listed at $67.75. The book looks like class hand- 
ouls. It contains numerous typographic errors, uneven 
spacing, and mislabeled graphs. H lacks running heads. I 
could give the editors several pages of errata. 

The first six chapters, which make up two-thirds of the 
book, are devoted to geothermal energy. The first chapter 
by J. Goguel is entitled Thermodynamic Aspects of Geo- 
thermal Energy.' The paper opens somewhat grandiosely: 
'Since Prometheus, man has striven to divert for his use 
part of the natural nows of energy. To make any further ad- 
vance we must understand and analyse (sic) all aspects of 
the natural flow and budget of energy for our Earth, or bet- 
ter, lor the universe as a whole.' The first half of the chap- 
ter surveys the energetics of solid earth processes. Since 
no references are given for the material In the chapter, 
checking statements and numerical values Is difficult. For 
example, what can be made of a sentence, 'We must not 
forget that Ihe average value of gravity differentiation ener- 
gy in Ihe formation of the core, (sic) is 18 x 10 kW.' The 
second hall of the chapter dealing with manifestations of 
geothermal energy is much better. The sectfon on phreatic 
explosions presages Mount St. Helens by Indicating that an 
explosion can be triggered by a rock slide at Ihe surface. 

The second chapter by G. V. Keller on ‘Geophysical 
Methods In Prospecting for Geothermal Resources' (s one 
of Ihe best in Ihe book. The chapter consists of a balanced 
review ol geophysical methods, especially electrical meth- 
ods, and case histories. A definition of blpole* as a long di- 
pole* would have been useful. Given the typewritten pro- 
duction of Ihe book, it seems as If 1978 references In press 
could have been updated by Keller. 

The third chapter by F. Mongelll is entitled ’Geothermal 
Prospecting for Geothermal Fields,' bul In actuality It Is a 
discussion ol thermal conductivity measurements and (hair 
use In establishing thermal profiles. 

The next three chapters are oriented toward specific geo- 
thermal systems. J. Varal classifies low enthalpy geother- 
mal fields In France, A. C. Gringarten discusses a mathe- 
matical model of heat extraction In a hot dry rock system, 
and Y. D. Dfadkln describes similar modeling. efforts In- the 


Soviet Union. His chapter also Includes an interesting dis- 
cussion ol an economic mathematical model, which reflects 
the economic principles end prices as adopted In the 
USSR. The chapters by Dladkln and Gringarten point out 
some ot the lack of editing in this book. Dladkln In his 
equation 26 quotes equation 27 in Grlngarten's chapter, but 
with different notation and a typographical error. 

The nongeothermal chapters of the book open with a dis- 
cussion of ‘Physical and Geophysical Aspects of Solar En- 
ergy* by V. Blvsatrlnl. This chapter describes spectral 
properties of solar radiation, selective covers for both solar 
heating and cooling, and the use of climate data for archi- 
tectural design. A philosophy akin to Ian McHarg's Design 
with Nature appears here and there in the chapter. ‘We do 
not aim for solutions which Imply that technology la Incom- 
patible with nalure; the general attitude must be reversed, 
and starling from a study of the environmental conditions 
we have to adapt technology to the environment." Because 
Farrington Daniels* Direct Use of the Sun's Energy la one 
of my favorite books covering some of the same ground as 
this chapter. I was disappointed that it was not given In the 
references. 


A. Caatellanl discusses ‘Earthquakes and Security ol to' 
clear Plants. 1 The discussion is devoted mainly to compari- 
son of the ‘safe shut-down earthquake’ versus the ‘operat- 
ing base earthquake. 1 In this subject, as In others dis- 
cussed In this book, differences occur between European 
and U.S. approaches. 

The final chapter by D. J. Moore is on ‘Atmospheric and 
Water Pollution from Power Plants.’ An extremely broad 
subject la covered, and necessarily much Is skimmed I# 
ly. A general Idea Is conveyed about the role ol atmospher- 
ic layering and dispersion on the transport of flue gases 
from conventional power plants. Plant cooling by discharge 
Into estuaries or cooling ponds Is also discussed. 

Despite the several shortcomings of the book, l learned 
some things In areas with which I am not familiar. Others 
may find It Informative to browse through Ihe book In the 
spirit of Inspecting an anthology. But I cannot recommend 
Its purchase. 

Herbert F. Wang Is with the Department of 
Geophysics, University of Wisconsin, Madison, Wisconsa. 


vanl on 'Geochemistry and Geology of Uranium Deposits’ 
was concise and readablo, but one wondars why It was In 
a book on ‘geophysical aspects.’ 
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POSITIONS AVAILABLE 

HiiMreh Position In Chemical Ooeanogra- 

fhy. California Institute of Technology. Division of 
Qwbglcal and Planetary Sciences. The position of 
march fellow Is being o tiered at Caltech tor re- 
iorcti In oceanography. Investigation ot the Isotop- 
ic composition ol neodymium and rare earth abun- 
dant* In aea water and sediments Is now being 
carried forward. The mechanism of Injection ol REE 
Mo wa water will be studied. The differences In 
In various water masses [Plepgraa et 
S. Earth and Planet Scl. Lett. 45. 223-238 and 
tygras and Wanerburg. Earth and Planet. Sd. 

Lad 50. 128-138 (1960)1 Is now being carried for- 
ward as an exploratory venture in order lo deter- 
rriN the origin and chemical behavior ot REE In 
h ocean and ihe potential use of U3 Nd/ ,w Nd as 
linear. The laboratory (acuities tor aampla prepa- 
tfon and analysis are fully functional and will be 
MWe. Applicants should have training in ocean- 
ography and a good perspective on general physi- 
cs) ocoanograpNc models. 

Smd resume and references to Professor G. J. 
Wuieburg. Lunatic Asylum, California Institute ol 
Itdvology, Pasadena, CA 01125. 

Utah la an equal opportunity/affirmative action 
emptoyer 

^ulUon In Reflection 8elsmology/Rlce 
unlvaralty, Houston, Texas. The Depart- 
ed Geology plana to expand Its geophysical 
prci^am. Emphasis will be on reflection aelBmolo- 
ffy At thlB time applications are tor the first of two 
faculty positions. The euccesaful applicant will 
In the search for and aelecllon of Ihe second 
'Xdty member. 

Yew main responsibility will be to lead our de- 
partwnl into the area of modem reflecllon sals- 
Your main leaching and research Interests 
be In the acquisition and processing of re- 
'Won seismic data. You should also help In de- 
rigorous undergraduate and graduate cur- 
,«**** are supported by the traditional 
iwvyMthe Math Sciences, Physics, and Etectri- 
engineering Departments at Rice. Enthusiasm 
» wh with and undertake soma Joint projects with 
^BWoglste la essential. 

®jjrplans are to acquire a computer system con- 
t0f hl 9h quality data processing. Substantial 
money for this facility la already In hand. Cre- 
t®operauon with the oil and geophysical in- 
Houston, Including a reasonable amount 
la encouraged. Salary will bo com- 
pJJT 0 0 '''I* 1 ’ qualifications and experience. 

, T 01 * c^lculum vitae, a summary of 
in aefsmic processing, a statement of 
^ nar nes of three or more rei- 
d&w ” „ A ‘ 0al| Y i Chairmen, Department 
ta University, P.O. Box 1892, Houa- 
V I 9 #| 77001 • A PpH°aHon deadline— December 

^ ^ an equal opportunity employer. 

Po,,t| ona. The Exploration 
•toMnwi L f b0rator y of the Colorado School of 
aM 0 , Tr” n8Ve openings for a field party manager 
Janusivl ,leW party manager on or about 
SaedL ~ Po8 * Bon lovel will be negotiated 
tteh This position involves, prin- 

Pwwnota i c < *?* a acquisition but the parson may 
fo rwjaH? a w ^ e ran 0® of hold activities Includ- 
aJr^ly. gravity and magnetics, etc. This la an 
rw «n^anrt ,wi Clpa,e wl,h 8 larfle Qoophyalca 
*totiea Jw.^ Jov ^ oprnent 0 rou P- Specific reapon- 
*#k trainS Pfannlng and coordination of field 
", and supervision of 
1 * 10 p08l,lon Is nral challenging 
,0r Initiation and acceptance 
iHteractlon wllh Industry profea- 
Panment J nJ® l 1 and ,acult y members of the De- 
18 r 04 u|r ad. It la a position 
3 ^ 1 A bachelors or masters 
owr ,<x ! aach of the positions. Reid 

be helpful. Ability to direct 

^^ S^’^ dtverM0raup8 ' 8nd . ' 

^ b reXff? J 8 aaeenllal. Extensive Held . ' 

"I 9 Aaelatant Reid Manager..- . 
SttedUsj 18 required for the Manager. 


Phyelcal/CoMtal Oceanographer. The 

Center lor Coastal Studies. Scrlpps Institution of 
Oceanography, has an opening tor a physical, 
coastal oceanographer to conduct research in an 
ongoing program of Innovative sediment manage- 
ment technology with emphasis on sediment re- 
sponse to the forcing functions of waves, winds and 
currents. The incumbent will select and publish on 
research projects Into fundamental physics of 
coastal and harbor sedimentation and advance al- 
ternatives to current coastal engineering practices. 

Appointments are for 1 or 2 years (renewable) at 
the postgraduate research or assistant research 
IbvoI. Qualifications lot postgraduate research level 
are PhD or equivalent In physical oceanography/ 
coastal processes and/or applied phyata/mechan- 
tca with emphasis on granular/fluid mechanics. Ap- 
pointment at the assistant research level requires 
toe above qualifications and a demonstrated publi- 
cation record. Salary fiom $18,138 to $25,200 com- 
mensurate with qualifications. Submit letter of inter- 
est Including resume and at least three names of 
references before 1 December tQBt to: Dr. O. L. 
Inman, Director, Center for Coastal Studios, 
Scrlpps Institution of Oceanography, University of 
California et San Diego. La Jolla. California, 92093. 
Request position profiles at the same address. 

An equal opportunlty/afflrmaUve action employer. 


pasted in h Hw. n0B Mneinrar® available. 
*^on, contend?” . delal!a or ,n ^bmlttlng an-ap-. 

K. Applegate, Director, ‘ 
Laboratory, Colorado Sohool 
Tlte^^iCotoredo 80401. , . -, . , < 
fcyc h'equai omiw? 0 ? bf Mines la an affirmative '■ ' 
^ 0pp0ftoj nlty emjAiyer, 


Qeophyaloal Sciences. Rve faculty positions 
available in the next two to three years; two antici- 
pated tor fall 1982. Applications are Invited tor two 
tenure-track positions in geophysics, one In paly- 
nofogy, one In mlcropateontolDgy. and ono in sedi- 
ment geochemistry. Ph.D. required by lime of ap- 
pointment. Successful candidates will be expected 
to teach graduate and undergraduate courses in 
area of expertise, develop a research program, and 
participate In teaching introductory geology. 

At least one of these positions may be filled at 
the Associate Professor rank or above. Salary 
range te $19,000435,000 depending upon experi- 
ence and field of research. Applications are encour- 
aged from Individuals with Industrial experience as 
well aa recant graduates Although all areas of geo- 
physics will be considered, preference will be given 
to professionals with teaching end research inter- 
ests In seismic stratigraphy and petroleum exptora- 
fion. 

Candidates lor the psiynotogy position should 
have research Interest In Genozolc/Mesoxolc bio- 
stratigraphy with preference given to those special- 
izing In nannofosaila. Candidates for the sediment 
geochemistry position should have Interests in one 
or more of the following areas: organic geochemls- 
try/geochemlcal petroleum explorations, or isolope 
geochemistry. 

ODU la a slate-supported University at 15.000 
students situated In the metropolitan Hampton 
Roads area. Send vltaB. a brief discussion of re- 
search Interests, and arrange to have three letters 
ot reference sent by February 15. 19B2 lo Dr. Ran- 
dall S. Spencer. Chairman. Department of Geo- 
physical Sciences. Old Dominion University. Nor- 
folk. VA 23508. 

An affirmative actlon/aqual opportunity employer 

University ol Tennessee, KnoxvMeiF acui- 
ty Pealtlona. The Department of Geological 
Sciences (Main Campus of the UT System) Invites 
applications for two or three tenure track teaching/ 
research positions effective September 1, 1982. 

The appointments will be at the assistant or as- 
sociate professor lava! to: 

1. Sedlmentotogy or Low-Temperature Geo- 
chemistry 

2. Metamoiphkj Petrology or Mineralogy. 

The Ph.D. Is required. Duties will Include pursuit 
of an active research program aa waD as teaching 
and advising at graduate and undergraduate levaiB. 
Preference will bo given tooea vrito documented re- 
search capabilities. Applicants wilt be Inleivtowad at 
the Cincinnati G.9.A. meeting. Send resume (In- 
cluding transcripts) and namesol3 f8 lerwa to, 

Thomas W. Broadhead, Search Cwmwee, De- 
partment of Geological Sciences. UnkwiJ ' o™- 
neaaaa, Knoxville, TN 37918. Application deadline, 

an EBQTHIq IX/Sectlon 604 employer. 

DirMton Geodetic Survey, NOAA. The Na- 

Uonaf Oceanic and Atmospheric y 

(NOAAl announces a Senior V 

cariev for toe position of Director, 

Sa!ch and Development Lat^^RJU 

National Geodello SurW. Sfie. 

, tonal Ocean 

Maryland. The salary range la $47.889 ^m,i i 
per annum. Duties Inctede provWtnoto^nk»l ana 

administrative 8U P^?SatajSi!te of 
flvHes of GRDL; advising c^late on toe wmo o 

aclenBflc knowledge In 

SSSSSbsr - ; 
SSS.SK- 

PI NOAMb *n equal opjxjrtunlty 'inptoyaf. 

: ZSSSSSSZZ&sJGS?: 

• tocompoaillon aixf ‘ 

• radiative frant^r^ucceem physics, aa- 

tmnomy or. mathematics ywn _ 


Paoulty Positions) Barth Seleneea. SUNY 
Stony Brook is seeking candidates lor tenure track 
appointments In toe Department ol Earth & Space 
Sciences, with emphasis on acth/o research experi- 
ence and an Interest to teaching graduate and un- 
dergraduate students. Rank and salary are depen- 
dent on experience and qualifications. Areas of 
specialization are open since we are rooking pri- 
marily for hlgh-callber applicants, bul preference 
will be given to applicants with research experience 
In one or more of the following: Structural Geology, 
Tectonophyslca, Geophysics. Mineralogy, Petrolo- 
gy, Geochemistry, and Mineral Resources Quali- 
fied persons should send resume to Pro!. Gilbert N. 
Hanson, Department of Earth & Space Sciences, 
SUNY Stony Brook. Stony Brook. NY 1 1 794. 

SUNY 8tony Brook te an equal opportunily'aflir- 
(native action employer. AK#M0 B. 


University of Maryland/Faeutty Posi- 
tion. The University ol Maryland Invites applica- 
tions Irom highly qualified scientists (or a tenure 
track faculty position at toe assistant or associate 
prolessor level In tha Department of Meteorology. 
Candidates must have a Ph D. In meteorology, 
physics, engineering or chemistry and have an 
area of specialization that will enable them to lead 
a research program In environmental physics and 
air pollution. The research activity of the candidate 
should complement Ihe meteorological research ol 
tha Department and continue the strong Interaction 
In the physical sclencos across departmental lines 
DulteB will Include teaching senior graduate 
coursos related lo environmental physics end nlr 
pollution and developing an active research pro- 
gram. Salary will bo commonsurnte with qualifica- 
tions and experience. All applicants should send 
curriculum vitae, a brief statement ol research Inter- 
ests and names, addresses and telephone num- 
bers ol those professional references to: Professor 
Ferdinand Baer. Chairman. Department of Meteo- 
rology, University of Maryland. College Park. MD 
20742. Closing date for applications is 1 December 
1981. 

The University ol Maryland is an equal opportunl- 
ty/afiirmstive action employer. 


Groundwater Hydrologist. The Minnesota 
Department of Natural Resources. Division of Wri- 
ters has a vacancy at toe Principal Hydrologist level 
for an experienced groundwater hydrologist to pro- 
vide leadership for a program of ground water stud- 
ies and monitoring to support State Water alloca- 
tion decisions and (o provido quantitative assess- 
ments tor planning and management purposes 
Address Inquiries and roquesls for application 
terms to. Sarah P Tulford. DNR-Dmbion ol Waters. 
Third Floor Space Center Building. -l-»4 Lafayeiie 
Road. St Paul. Mmnasoia. 55101 Present salary 
range: S23.323 to $31. 132 annually, subject to revi- 
sion in toe near future. 


Faultily Position: Invlronmental Bng In sor- 
ing. Beginning January or September 1082. The 
position requires undergraduate and graduate 
teaching arid sponsored research activities in the 
areas of water quality control and water resources. 
An earned doctorate Is required and ai least ono 
dogree In cWII engineering is preferred. Rank will 
be at Ihe assistant profeasor lave! and saiB/y will 
depend upon qualifications. Apply to: Dr. Lester A. 
Hoel, Chairman, Department of Civil Engineering, 
University ol Virginia, Charlottesville, Virginia 
22901. 

An affirmative actton’equaf opportunity employer. 


— EARTH SCIENCES — 

The Lamont- Doherty Geological Ob- 
sarvatory of Columbia University In- 
vites scientists interested In any field 
of tha earth sciences to apply tor the 
following fellowships: two postdoctor- 
al fellowships, each awarded for a 
period of one year (extendable to 
two years in special instances) be- 
ginning In September 1982 wllh a sti- 
pend ol $22,500 per annum. Com- 
pleted applications are to be re- 
turned by January 15, 1982. 
Application forms may be obtained 
by writing to the Director, Lnmonl- 
Doherty Geological Observatory, Pal- 
isades, New York 10964. Award an- 
nouncements will be made February 
28. 1982 or shortly therealler. 

The Observatory also welcomes ap- 
plications from candidates lor post- 
doctoral research associate positions 
In this discipline. 


Visitor Appointment si NCAR. Visum Ap 
pomtmonis at tho High AHitudo Ofcisrjntftary nro 
availably tor now and established Pn D s loi up to 
ono yo/if periods lo carry out rusuarch <n soter 
physics, solar-ton os trial ptiysros. and related sub- 
jects Applicants shov'd provide a curriculum vilao 
Including education, work e«porrenco. puW'calions. 
the names ol three adoniisls familiar *ilh Ihen 
work, and 8 statement ol ihe<r research plans Ap- 
plications must be received by 15 January 1983 . 
and they should be sunl lo Visitor Committee. High 
Altitude Observatory. National Cantor lor Atmo- 
spheric Research (NCAR), P O. Box 3000. Bouldor. 
Colorado 80307 NCAR is an equal opportunity al- 
ternative action emptoyei 


RESEARCH 

MINERALOGIST 


r J The Department of Mineral Sciences at the 
M American Museum of Natural History is re- 
W opening its search for a tenure-track position for 
f ASSISTANT CURATOR OF MINERALOGY be- 
ginning July 1982. 


mis Is a research position with an average of % time responsibility 
towards departmental activities, collections management, exhibi- 
tion, and Interaction with the mineral community at large. High 
quality problem-oriented research is the prime responsibility. The 
field of specialization within Ihe mineral sciences Is open, and may 
include and combine aspects of X-ray crystallography, ultrastruc- 
lure analysis, crystal growth, spectroscopy, gemology, petrologic 
mineralogy, mineral geochemistry, crystal and thermochemistry, 
medical mineralogy, and mineral physics. Major research facilities 
include a fully automated ARL-SEMQ electron microprobe, X-ray 
laboratoiy, minicomputers, and a 100,000 specimen mineral collec- 
tion. Opportunities exist for research and/or leaching collaboration 
with nearby Institutions such as Columbia (Lamont-Doherly Geo- 
logical Observatory). Princeton, SUNY at Stony Brook, Yale and 
Mt. Sinai School of Medicine (TEM facilities). 

Requirements are a Ph.D. in hand by time of appointment, an abili- 
ty to do creative research, and a desire to learn about collections 
and relate to the public In terms ol exhibition and speaking. Appli- 
cations should include-. (1) curriculum vitae, (2) names of three 
persons familiar with your work who will write letters of recommen- 
dation, and (3) a brief statement of research Interests. 

These must be submitted by February ] } 1982 to: 

i Dr. Martin Prlhz 

-i chairman, Department of Mineral Sciences 

American Museum 
of Natural History 

- Central Park West at 79th Street 

, New York, New York 1 0024 

An equal opportunity (MfF/H) afirnwuve action •rnptoyer. 
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Pttrologleti Northern Illinois University, Ap- 
plications are Invited (or a tenure (rack position In 
Igneous or matamoiphlc petrology at the assistant 
or associate professor level beginning either Janu- 
ary. 1982 or August, 1032. A Ph.D. degree fa re- 
quired and posl-docloral research experience 19 
preferred. Tho successful candidate will bo expect- 
ed to pursuo an active roseerch program, teach at 
tho undergraduate and graduate level, and direct 
Master* and Ph.D. graduate research work. Facw- 
ttos housed within tho Department ol Geology in- 
clude* fully automated electron microprobo, SEM, 
soUd-BOutce and gas-source mass spectrometers, 

AA, XRD. and XRF. To recetvo lull consktorallan, 
please sand resume, statement ol research inter- 
ests. and the names of three references, by No- 
vember t, 1981 , to Jonathan H. Berg. Search Com- 
mittee Chairman, Department ol Geology, Northern 
Illinois University. DeKafe, Illinois, 60115. 

An equal oppartunl ty/altl rmail ve action employer 

engineering Qeologlst/Oeophyslelat. 

The Department of Geological Sciences, Univer- 
sity ol Saskatchewan, has a vacant tenure We posi- 
tion In engineering geotogy/geophyeks. Applicants 
should be qualified to teach undergraduate and 
graduate courses and to conduct research in engi- 
neering geology. A background In structure! geolo- 
gy may bo appropriate. Well-equipped facilities are 
avaHaWe for research In rack mechanics, fluid How 
through porous madia, acoustic, and electrical 
properties of rocks, and permafrost. Good opportu- 
nitiea exist for joint research with qualifications and 
experience. Sand applications, dotaiied personal 
resume Inducting the names ol at loss I three rolar- 
eaa, end other supporting dale to Dr. WG.E. Cald- 
well. Head. Department of Geo logical Sdencoe, 
UnEvoraJty of Saskatchewan. Saskatoon, Saskatch- 
ewan, S7N OWO. 

Please noto: unlit Novombor IB, 1981 eonsktw- 
ation will bo givon only (0 applicants who are Cana- 
dians or landad Immigrants, attar that date all appli- 
cations uiti be considered. 


Virginia Polyleehnle Institute and Hate 
University] Senior Raeeareh Associate, in- 
teresting and abundant research and publishing op- 
portunities, including new University- owned MDS- 
10 VIBROSEIS system, VAX 1 1 ,780 computer. 
Must have experience In theory end application of 
reflection seismology, and bo Interested in ihe ap- 
plication of reflection seismology to the solution of 
geologic problems 

Send resumes to. Dr. D. R Wanes, Department 
ol Geological Sciences. Virginia Polytechnic Insti- 
tute and Slnto University, Biachnburg. VA 24061- 
0798 

The University is an equal opportunity 'elfin native 
action employer 


Instrumental Analyst/Staff Research Ann- 
otate 111. Job # 81-08-23. Oversee computer- 
automated wave-length dispersive XRF spectrome- 
ter. Minimum qualifications: two years analytical 
experience or equivalent academic background, 
preferably but not necessarily with XRFC or NOVA 
computer. Outes indude: maintenance and repair 
of equipment: software development In FORTRAN 
far on-line minicomputer; participation in design and 
executon of strategies for analyzing trace metals in 
geological materials, and instruction of users Arter 
first year, opportunity exists for personal research 
as time permits Applicants should list equipment 
and applications with which they're experienced, 
and responsibilities therewith Salary $l755.'month 
Apply to Personnel Office. Univerafty of California 
Santa Cruz, 1 156 High Street. Santa Cruz, Ca. 
95064 no later than November 1 . 1981. 


Faculty Positions 

Space Physics and Astronomy 
Rice t/niversfCy 

The Department of Space Physics and 
Astronomy of Rice University has two 
regular faculty openings, beginning In 
academic year 1982-83. 

For one position, which Is at the pro- 
fessorial level, preference wilt be given 
to experimentalists who are Principal 
Investigators for experiments on pre- 
sent or planned spacecraft missions. 
However, consideration will be given 
to other qualified candidates In the 
genera] areas of space physics and at- 
mospheric science. 

For the other position, which Is at the 
assistant professor level, preference 
will be given to candidates with experi- 
ence in space astronomy, although ap- 
plications are solicited from socialists 
In any nrea of modem aslrophyslcnl 
research. It Is also desirable, (hough 
noi essential, that (he candidate's re- 
search interests complement one or 
more areas of present astronomical re- 
search at Rice, such as planelaty stud- 
ies, stellar evolution and nucleosynthe- 
sis. gaseous nebulae, imaging and 
spectroscopy of galaxies, and comput- 
er Image processing. 

Applicants should send resumes and 
| bibliographies to: 


Professor A. J. Dessler . 
Chairman ( 

Deportment of Space V 
Physics and Astronomy 
Rlrift University 
P.O. Box 1892 
Houston, Texas 77001 


Rice LTnfuratty b an equal opponu- 
nUy/affimoSoe action employer. ■ 




Pelrologlet-Economfo Mlneraloglst/Unlver- 
slty of Oklahoma. Applications are Invited for 
a tonura-frack position, effective Sept ember 1, 1982 
at Ihe assistant professor level. In petrology and 
economic mineralogy. The successful applicant Is 
expected to teach graduate courses In his/her spe- 
cially, to help leach undergraduate courses In min- 
eralogy-apiioa-peiregraphy. and lo pursue an active 
research program. Consulting and interacting with 
mining companies are encouraged. 

The University ol Oklahoma has made a major 
commllmonl 10 diversify Ihe program In iha School 
of Geology & Geophysics. As a result live (enure- 
track positions are open lor the lal of 1682. Six 
new faculty wore added lo the School In the (all of 
1681 (bringing the total full-time family lo 15), and 
an additional six positions will be available during 
1683-1985. A new building that will house the 
School fs In the design stage, and Ihe successful 
applicant will participate In equipping A. 

The Ph.D. degree Is required for this position. 
Preference will be given to pelrologlsts with a 
strong chemistry background and with a demon- 
strated Interest In ihe economic geology of metallic 
and nan-metallic mineral deposits. QuaUlled appli- 
cants should arrange to send transcripts of all col- 
lege and university work, resume, statement ol re- 
search Interests, and three letters of reference lo: 
Dr Moryellen Cameron, School of Geology and 
Geophysics, University ol Oklahoma, Norman, 
Oklahoma, 73019. Deadline far applications le De- 
cember 31 , 1981. Faculty members from Ihe 
School will be interviewing ai the November G.S.A. 
meeting In Cincinnati, Ohio, and at Ihe December 
A.G.U- meeting In San Francisco, California. 

The University of Oklahoma does not discrimi- 
nate on the basis of race, or sex, end Is an equal 
opportunity employer. 


Purdue University, The Department ol Geo- 
sciences Invitee applications for a (acuity position, 
starting January or July 1982, In the broad field ol 
mlnorarogy-petrology geochemlstry. A Ph.D. fs re- 
quired and preference may be given to scientists 
wiih an established record ol research. The Depart- 
ment has an automated electron microprobe, mass 
spectrometer and laboratory for stable Isotope elud- 
lea, full range of high temperature and high pres- 
sure equipment. Including furnaces tor controlled 
fOr experiments, as well as X-ray equipment. The 
successful applicant will be expected lo participate 
In both the undergraduate teaching and graduate 
studies programs, as well as actively engage In re- 
search. Rank and salary are open but will be com- 
mensurate with qualifications. 

Purdue University la a land gram, state support- 
ed institution committed to academic excellence, 
and Is an equal opporfunity/equal access employer. 
For further Information please conlact Dr. Henry 
O. A. Meyer. Dept, of Geosciences, Purdue Univer- 
sity. West Lafayette. IN 47907 (Tel. 317-494-3271). 

Closing date tor applications I 9 November 10. 
1981. 


Beiemotaglat. Applications are invited tor a 
postgraduate research position In seismology al the 
Settops Institution ol Oceanography. Applicants 
specializing In all areas ol seismology will be con- 
sidered. although preference will be given lo recent 
graduates interested In selBmlc wave propagation, 
particularly as applied to Iha oceanic environment 
and digital signal processing. The position haB a 
duration of one year, with the possibility of exten- 
sion to two years, and an annual stipend of 
$18,950. Please send resume and three references 
lo either Dr. TTiomas H. Jordan or Or. John Orculi. 
A-OI5. Geological Research Division, Scripps Insti- 
tution of Oceanography. La Jolla, CA 92093, prior 
to 1 December 1981. 

Scripps Institution ol Oceanography. University ol 
California. San Diego la an affirmative actlon/equal 
opportunity employer. 


Faculty Positions: The University el 

I ewa. The Department of Physics and Astronomy 
anticipates one ot two openings far tenure-track 
(acuity In August 1982. One or more visiting profes- 
sorships. el any rank, are also expected to be 
available. Preference will be given (a candidates 
with research activity in tire following experimental 
and theoretical areas: astronomy, astrophysics 
atomic physics, condensed matter physics, elemen- 
tary particle physic*, nuclear physics, plasma phys- 
tos. and space physics. Tire positions Involve un- 
dergraduate and graduate teaching, guidance of re- 
search students. and personal research Interested 
persons should send a rfisumd, a statement ol re- 
search interests, and the names al three profes- 
sional references (0 Search Committee. Depart- 

suar* w - 
jsittsts? ■ BqMi oworu,n ^'- 

Atma.pherlo Bolenllst/Ooeanographer Pa. 

•Itlom The Joint Institute loi the Study of 
the Atmosphere and Ocean, University ol 
Washington. Atmospheric sclentisttoceanoara- 
5 t Jmler,Bka a ™fy8ls ot fnterarmual 
and (nterdacadai climate-related fluctuations in the 
«ean and atmosphere as revealed bv marine sur- 

land sSkms UQnS 81,1,38 0f opportunit V and '*• 
Applicants should show evidence of published 

5 an d ^ adept at eliciting dy- 

nanveal properties from the analysis of targe data 

The position Is offered through the Joint Institute 
tor the Study ol the Atmosphere and Ocean, a co- 
operative Research fcutihite between the University 
olWasWngton and ihe Notional Oceanic and Atmo- 
spheric Administration. The work will be carried out 
BCtantiBla ■* Ula University and 
£ aciHo Martne Env,r »inwntal Lsbore- 
toy. which la housed 00 the Unlvfwity carn^tT 
Appointment is tor one year, with a possibility ol 
renevnl for subsequent year* up 10 a lhrae-yMr 

5gSfi£f& 'i mab * WMh ^toK a «s. 

Slfi Apt “ c,lflo, w *hould faotode rW 
m*. bWography, arid two letters ol recommends- 
Hob. Ctostogjtete November iB, tgsi. ; . 


The Caswell Silver 

Distinguished Professorship in Geology 

THE UNIVERSITY OF NEW MEXICO 

The Department of Geology of the University of New Mexico Is pleased 
to Invite nominations or applications for Ihe Caswell Silver Distin- 
guished Professorship In Geology. This endowed professorship shall be 
awarded for periods of up to two years to earth scientists of distin- 
guished accomplishment and International reputation. The professor- 
ship may be held by scientists of all specialties of ths earth sciences In 
the broadest sense, and the major criterion for selection la that the in- 
dividual be an active, productive leader In his or her field of research. 
The recipient must carry out a vigorous research program while In resi- 
dence at UNM. The recipient Is expected to Interact with the faculty and 
students of Ihe Department and lo provide one or more seminars, in an 
advanced topic of his/her choice, during each academic year. The Foun- 
dation will provide unusually advantageous remuneration commen- 
surate with the distinguished nature of Ihe appointment. In addition, a 
generous allocation for travel and operating expenses (to Include secre- 
tarial support, analytical services In department laboratories, use of field 
vehicles, and preparation of manuscripts) will be provided. 

Applications or nominations should Include a detailed resume and brief 
statement of major research accomplishments. Applications or nomina- 
tions should be forwarded to: — 

Rodney C. Ewing, Chairman 
Department of Geology 
University of New Mexico 
Albuquerque, New Mexico 87131 

The deadline for applications le January 1, 1982. 

The Ceewe/I Silver Foundation la an equal opportunity employer. 



Qeophyslcel Fluid Dynamlolst/Phyaloal 
Oceanographer. Applications are solicited lor a 
junior (acuity position In ocean physics or dynamics 
to begin In the academic year 1982-83. Areas of 
Interest to the Department Include analytical, nu- 
merical and laboratory modeling of physical proc- 
esses and phenomena In the sea. 

Yala University Is an equBl opportunlty/affirmaUve 
action employer and encourages women and mem- 
bers ot minority groups to compete for tills position. 

Curriculum vitae, publications, and the names ol 
three or more referees should be sent by 31 De- 
cember 1881 lo: Robert B. Gordon, Chairman, De- 
partment ol Geology and Geophysics, P.O. Box 
6666, New Haven, CT 0651 1 . 


Quaternary Sedimentation and Tectonics 

or Qoophyaloi. The Geology Department at 
Miami University Invites applicants for a position In 
either Ihe Held ol Quaternary sedimentation (Includ- 
ing glacial deposits) and tectonics or Ihe field of 
geophysics. This position Is to be tilled at the As- 
sistant Professor level beginning in August, 1982. 
The successful candidate will leach both under- 
graduate and graduate courses, must possess ihe 
Ph.D. degree and have documented ongoing re- 
search to be considered tor the tenure track posi- 
tion. 

Quaternary Sedimentation and Tectonics, ideally 
applicants should have research and teaching Inter- 
ests In: (1) basin development and recent tectonics; 
(2) Quaternary sediment transport and dapositionai 
processes Including till deposition; and (3) oeomor- 
photogy. 

Geophysics. Applicants should have research 
and teaching Interests In: (1) relations between 
crustal structure end basin and continental margin 
evolution; or ( 2 ) general geophysics to Include ar- 
j»a ran among seismology, geomagnetism, gravi- 
ty. electrical or heat-flow studies. 

Visiting Assistant Professorship In Qaolo- 
Oy. The Department also Invites applicants tor a 
waiting assistant professor position beginning in 
August 1982. The position is oil to 3 year duration 
and ts nontenure track. The successful candidate 
must have the Ph.D. and will be responsible for 
teaching Inlioduclory-level courses as well as 
a^g and study In Ihe person's area of research 
interest. This area Is unspecified. The successful 
applicant will be chosen on the basis of qualifica- 
tions and ability to Interact with researchers cur- 
rently on the staff. 

Applicants should sand a resume, transcripts 
threa (3) letters ol reference and an outline of ’ 


teaching and research Interests to: Dr. A Dwight 
Baldwin, Jr., Chair, Geology Department, Miami 
University, Oxford, Ohio 45056. 

An equal opportunlty/afilrmatlve action employer. 


City University of New York, (Brooklyn 
6ollege)i Faoulty Positions. The Depart- 
ment of Geology anticipates filling several tenure 
hack positions at Full Professor level. (Salary range 
up to $43,400). Highly qualified individuals will bs 
considered lor distinguished appointments at an 
additional $5,000. 

While candidates who have distinguished them- 
selves in any field are welcome lo conlact us, we 
are particularly Interested In openings In: energy re- 
sources (coal/pelroleum). exploration geophysics, 
environmental geology or hydrogeology, coastal 
sedlmenlology, economic geology. 

Successful applicants will be required to institute 
an active research program, supervise Master's 
and Ph.D. theses. Nominations and applications 
with current vitae should be sent to: Dr. S. Bhatta- 
charjl. Chairman, Dept, of Geology, Brooklyn Col- 
lage of City University of Nbw York. Brooklyn, New 
York 11210. Positions open until filled. 

Brooklyn College, CUNY, Is an affirmative action' 
equal opportunity employer. 

Faoulty Positions. Arizona State University. 
Department of Geology. Applications are invited for 
two tenure-irack faculty positions, one at Iha assist- 
ant professor level and one at ihe associate level, 
beginning In August of 1962. One ot these posi- 
tions requires a candidate with interests In applying 
modem solid stats science to geological phenome- 
na. The selected candidate should develop an ac- 
tive research program and may use the extensive 
opportunities offered by the Facility for High Reso- 
lution Electron Microscopy at ASU. Teaching duties 
will Include undergraduate mineralogy. Candidates 
tor the other position should complement and ex- 
tend existing strengths In the departmenl. Possible 
areas Inoluda low temperature geochemistry, heavy 
Isotope geochemistry, solid earth geophysics, tec- 
tonophyalcs, and related fields. The ability lo use 
modem techniques in both field and laboratory 
studies and to Integrate diverse approaches Is 
highly desirable. Pleas© send a detailed statement 
ot research and teaching Interests and a resume 
with names ot four references to David KrlnsteY. 
Department of Geology, Arizona Slate University, 
Tampe, A2 85287, by January 15, 1982. 

Arizona State University Is an equal opportunity 
affirmative action employer. 


Geophysics 

University of Colorado 

P nf dcs ’ Universlt y of Colorado at Boulder, and the Co- 
hPJ ColorpSnAA ReSearch ,n Envlr °nmental Sciences (CIRES), Unlversi- 
£?”+ recnjWn 9 ^ a tenure track faculty mem- 
low of CIRES *uiho !lir Phi J sic8 « w 11 * 1 simultaneous appointment as a Fel- 
“"Pfement the Department’s active role In the 
Hcularly (but not Gr . aduate Program In Geophysics. We are par- 

the areas of soace see J {Jn 9 persons with experience and interest in 

physics P Sfi0desy - ^dynamics, or related areas of theoretical bbo- : 

$20^00^1* a^ademto ** l evel . of professor (minimum salary: 

appSS eSW * nd 18 to start In the fall of 1982. The 

Sate SLhtao 151?^ 111 Apartment’s undergraduate and 

supervision of gildwKdenfa t?” 9 offerin8s ln the appointee's specialty), , 
of an active research program^ ^ appropr1ate areas, and the development ? 

have ° f lnterest > a curren t curriculum vitae, and 

fattens 0f refere ^e s e nt n0 tater than 1 January 1982 to: r : 

| Uiairman 

> ; • Department of Physics 
. -V , • Campus Box 390 , , •! : 

: « - . University of Colorado .• • 

** v-fafr** Af ceie r «dbi U L de ^ 0,orado 80309. \ . "i : ■ i 


SERVICES, 

URANIUM DEPOSITS. If you are financing, 
ZiliM designing, exploring, drilling, or digging In 
SLrfon with any tom ol energy, you need thte 
nmofsle up-to-date book about the world's uranl- 
Lwalts. includes production and reserves for 
“jT^dcover 6*9 Inches, 303 pages. Table 
al eonwils, 1 drawings, .Index , references, 1976. 
u&Tatsch Associates, 120 Thunder Road, Sud- 
tff, Hass. 01776. 

student opportunities 

instate Research Asalatantshlpe In 
Hwilsal Ooaanography. Opportunities tor 
asdMta study with Research asstetanfahlp avall- 
2* to students Interested In M.S. or Ph.D. pro- 
(rtro. A summer program with stipend Is open to 
juniors. Write: Douglas Caldwell, School ot 
Ocwnography, Oregon Slate University. Corvallis, 
08 97331 


AGU 


VQP News 

•A new journal, Volcanology and Seismology, Is now 
being published by the U.S.S.R. Academy of Sciences, 
i A Fedotov Is the editor. AGU was approached as a pos- 
sible publisher of a selected English translation of the jour- 
nal, which was to be sold by subscription. There was not 
rough interest to proceed, and the translation rights are 
no longer available to AGU. To serve the needs of the sec- 
tion better, please let us know what Soviet journals should 
be considered for translation. Please notify Joseph V. 

Smith, Department of Geophysics and Science. University 
JMChfcago, Chicago, IL 60637 (telephone: 312-753-8110). 
/in particular, please state whether your library would buy 
/ translations. 

• Andrew F. Nagy (Department of Atmosphere and 
Ocean Sciences, 2455 Hayward, University of Michigan, 

Ann Arbor. Ml 48109 (telephone: 313-763-5536) Is solicil- 
iig review articles for Reviews of Geophysics and Space 
Physics. VGP members are urged to contact Nagy If they 
have Ideas for suitable papers. 

• VGP members who attend the AGU Fall Meeting in 

San Francisco will want to attend the joint Planetology VGP 
luncheon on Thursday, December 10, at ihe Nikko Restau- 
rant The luncheon in Baltimore was very enjoyable, and 
ibis one will feature the added attraction of providing the 
opportunity to meet Informally with members of the section 
ol Planetology. 

Brent Dalrymple 
Secretary, VGP 


Barth Solenoes Aaalstantshlps and Fellow- 

S r ch “ Mlstanl3h| P3 and fellowships 
are available to graduate students In the earth S- 

SSnSSL 00 ^ 1 "^ UnlW8! * D0 partmsrn ot 
OaoIoglMl Sciences. The awards cover tuition and 

»TO?nd P K a ^^ Snd0,bS ^ n 

** at afflllBlBd InrttokHis In- 
raiding the Lamont-Doherty Geological Observa- 
tory, tht> Goddard Institute for Space Studies, and 
iha American^ Museum of Natural History. Research 
topics available to students relied the Interests 0 t 
the more than 300 Ph.D.-leve! scientists at these 
institutions and span virtually every area ol the 
earth Bdancas. 

Tha department encourages applications from 
students with Bn undergraduate degree In any of 
the natural sciences or engineering. For additional 
information please contact Ms. Mia Leo, Depart- 
ment of Geological SdenceB, Columbia University, 
Lamont-Doharty Geological Observatory, PaD- 
sades, Nbw York, 10984. 


Graduate Teaching ft Research Assist* 
antshlpi/tlnlveralty of Houston. Graduate 
leaching & research Bsslstantshlps available lo 
qualified persona Interested in Space Physics al 
the University of Houston Our experimental pro- 
gram features rocket & balloon-borne studies of Ihe 
ionosphere & magnetosphere-ionosphere coupling. 
Emphasis has bean on active experiments, most 
recent being a rockot-bailoon campaign al Slple 
station, Antarctica In December 1980. Future work 
Includes a study ol pulsating aurora & participation 
in Watarhols It, an auroral quonchlng experiment. 
The theoretical program Is on plasma wanres in tha 
solar wind & modeling ot phenomena related to 
current experiments. Aaalstantshlps lor first year 
students begin al $60Q/mo along with out ol stale 
tuition waivers. Graduate Chairman, Physics Dept., 
University ol Houston Central Campus. Houston, 
TX 77004. EOE 
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COURSES 

Course No. 450: Clouds: Their Forma lion, Proper- 
ties and Effects, Pasadena, CA. NOV 30-DEC 4, 
1981. Tho course is doaignod lo provldo a basic 
understanding of the concepts and an overview 
ol Ihe dynamical and micro-physical processes 
Involved in the formation ol air pollution. The 
results of recent studies ol clouds on ether 
planet 9 will alao be discussed. Tho course Is 
ospocialiy structured to bonelli those scientists 
whose main area of expertise is nol in clouds 
but who wish to bo brought abreast of current 
studies in this subject, instructors will be Dra P. 
Hobbs. C. Leovy, H. D. Orville, B. Scott, T.Vondqr 
Haar. and E. J. Zlpser. Registration lee is £590. 

A Certificate of Course Completion will be 
awarded to those who complete Ihe course. Fqr 
further information contacl Diana McOuaslion, 
Course Coordinator, IFAORS.P.O. Box P, 
Hampton, Virginia 23666 (Tel: 804/827-58111. 


Hydrology Prepares to Select Fellows 

According to tha recant AGU Council ruling, the Hydrolo- 
gy Section's Fellows Nominating Committee soon will se- 
lect three hydrologists from those nominated by section 
members for the honor of AGU Fellow. The namas of tho 
three selected will be forwarded to the chairman ol the 
AGU Fellows Committee for their annual selection of ap- 
proximately 11 Fellows. 

The Hydrology Section's committee Is composed of 
Leonard F. Konikow, Ignacio Rodrlguez-lturbe, Mark F. 
Meier, and Jaimie Amorocho. Peter Eagleson, section pres- 
ident-elect, serves as committee chairman; Jim Wallis, 
president of the Hydrology Section, is an ex-ofliclo commit- 
tee member. 


Travel Grants to I AG 
General Meeting 

Deadline for Applications: January 1. 1982 
AGU has applied to the National Science Foundation 
for a grant to assist the travel of individual U.S. scientists 
to the General Meeting of the International Association 
of Geodesy, to be held in Tokyo. Japan, May 7-20, 1982. 
Application forms for the grants are available from Mem- 
ber Programs Division, American Geophysical Union, 
2000 Florida Avenue, N.W., Washington, D.C. 20009 
(telephone 202-462-6903 or toll free 800-424-248B1. 


Nominations for 
pi Medals and Awards 

William Bowie Medal. Awarded for outstanding 
contributions to fundamental geophysics and lor un- 
selfish cooperation In research. 

Maurice Ewing Medal. Honors an Individual who 
has led ihe way in understanding the physical, geo- 
physical, and geological processes in the ocean; 
ocean engineering, technology, and Instrumentation; 
or who has givon distinguished service to the marine 
scloncos. 

James B. Macelwane Awards. Up lo throe 
awards aro presonled each year lor significant contri- 
butions to Ihe geophysical sciences by a young sci- 
entist of outstanding ability. Recipients must be less 
than 36 years old. 

Robert E. Horton Medal. Awarded for outstand- 
ing contributions to the geophysical aspects of hy- 
drology. 

Letters ol nomination outlining signiticant contribu- 
tions and curriculum vitae should be sent directly to 
the appropriate commilleo diairmen: Bowie Modal— 
George D. Garland, Department of Geophysics. Uni- 
versity of Toronto. Toronto 5. Ontario. Canada. Ewing 
Medal— Robert O. Reid. Departmenl ot Oceanogra- 
phy. Texas A & M University, College Station. TX 
77843; Macelwane Award — Manik Talwam. Lamont- 
Doherty Geological Observatory. Palisades. NY 
10964; Horton Medal — Peter S. Eagleson, Depart- 
ment of Civil Engineering, Building 48-335, Massa- 
chusetts Institute of Technology, Cambridge. MA 
03139. 

^ DEADLINE FOR NOMINATIONS IS 
DECEMBER 15, 1981 


SOCIETY FOR INDUSTRIAL 
AND APPLIED MATHEMATICS 

CONFERENCE ON 
MATHEMATICAL AND 
COMPUTATIONAL METHODS 
IN THE EXPLORATION 
AND EXTRACTION OF 
DEEP MINERAL RESOURCES 

November 16-19, 1981 

Tucson Marriott 
Tucson, Arizona 

lOyll gd speakers: — 

J?!f r Annan, Golder Associates • 

W. Bartlett, Anaconda Copper Company . . Denver 
A ? m p n •* Blelsteln, Department of Mathematics, ^Chicago , 

^berto P. Calderon, Department of Mathernatlcs University of Chicago 

^gi c « Registration ' -77 


A conference and workshop structured specifically to foster 
the exchange of ideas and techniques between applied 
mathematicians, geophysicists and others concerned with the 
technical problems of exploration and extraction of deep 
mineral resources. 


• Formal presentations on the problems and solution 
approaches, with the focus on where the methods work . . . 
and where they don't. 

• Workshops on electromagnetic and seismic metho- 
dologies, where participants will have the opportunity to 
discuss their problems and their research. 

• Poster presentations that provide the opportunity for par- 
ticipants to discuss specific progress being made by 
researchers, and contributed papers by other researchers 
In the fields being addressed. 

Here Is a conference that provides time for participants to 
engage In Informal discussions about their work. The program 
committee will encourage the organization of some informal 
workshops involving speakers and registrants, in addition to 
those formally scheduled, 


Jim Kosolas, International Submarine Technology. L!d. 

Kenneth L. Larner. Western Geophysical Co. 

Thomas R. LaFehr. Exploration Data Consultants Incorporated 

Richard B. MoCammon, United Slates Department of .the Interior 

K. G. McCracken, Institute of Earth Resources 

Mlsac N. Nablghlan, Newmont Exploration Limited 

Enders A. Robinson, Departmenl of Geological Sciences. Cornell University 

.Robert H. Stolt, Conoco. Inc. 

■fed Way, In-sltu Consulting. Inc, 


The symposia for this conference is being supported by the National 
Science Foundation. : , • ; 
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Remote Sensing Symposium 


New Techniques to Probe Atmosphere 


A call (or papers has been issued for Ihe symposium on 
Remote Sensing and Mineral Exploration, scheduled (or 
May 17-22, 1982, In Ottawa, Onl. The symposium will in- 
clude a session on the use of geophysical data with re- 
motely sensed Imagery in Ihe exploration of petroleum and 
mineral deposits and groundwater. Emphasis during the 
session will be on global terrestrial data sets, geophysical 
satellite systems and data, manual and digital synthesis ol 
gpaceborne remotely sensed imagery with geophysical 
data in geological exploration, and case histories. Session 
chairman Is David A. Hastings ai Ihe Applications Branch of 
the EROS Data Center, Sioux Falls, SD 57198 (telephone: 
605 '594-61 14). 

Other sessions on Ihe agenda include spectral measure- 
ments of rocks and alteration zones; temporal aspects of 
mineral resources discovery; conlinental and global mod- 
els; North American Plate mosaic and lineament map; and 
future plans for research and Information exchange. 

Deadline (or submission of abstracts lo Ihe symposium 
chairman Is January 15. For additional information, contact 
W. D. Carter, Symposium Chairman, EROS Office, U.S. 
Geological Survey, MS 730, Reslon, VA 22092. 

The symposium is sponsored by the Committee on 
Space Research (COSPAR) of the international Committee 
of Scientific Unions, Ihe International Union of Geological 
Sciences, the Association of Geosclentlsts for International 
Development, and the International Association ol the Gen- 
esis of Ore Deposits. # 


A symposium entitled ‘Radio Probing of the High-Latitude 
Ionosphere and Atmosphere: New Techniques and New 
Results' will be held at the Geophysical Institute at the Uni- 
versity of Alaska In Fairbanks on August 9-13, 1982. The 
symposium Is sponsored by Commission G of ihe Interna- 
tional Union of Radio Science (URSI). Robert D. Hunaucker 
is ihe steering committee chairman. 

Scientists Interested In submitting papers for presentation 
at Ihe symposium should contact the technical program 
committee chairman, Ray A. Greenwald, The Johns Hop- 
kins University, Applied Physics Laboratory, Johns Hopkins 
Road, Laurel, MD 20707. Information on conference regis- 
tration can be obtained from the conference coordinator, 
Patricia Brooks, Geophysical Institute, University of Alaska, 
903 Koyukuk Avenue North, Fairbanks, AK 99701. The 
meeting Is limited to 100 participants. 88 


AGU CHAPMAN CONFERENCE 


RAINFALL RATES 

April 27-29, 1982 Urbane, Illinois 
Convenor: D. M. Hersh/ieJd 
Sessions planned: 

Atmospheric physics as related to rainfall process- 


Measuxement: mass {tipping bucket), photoelectric, 
magnetic, and remote methods. 

Models: physical, mathematical, and statistical. 
Applications: point, area, quasihorizontal path, sur- 
face, troposphere, and stratosphere. 


Superior Geology 


Call for papers published In EOS, July 14. Abstract 
deadline: December 21, 1981. 


Symposium on Urban Groundwater 


A half-day symposium on groundwater in the urban envi- 
ronment will be held as part ol the American Geophysical 
Union’s Spring Meeling in Philadelphia on May 31 to June 
4, 1962. The symposium Is cosponsored by Ihe Groundwa- 
ter Committee and Ihe Urban Hydrology Committee. 

In recent years, much attention has been lavished on 
surface water in the urban environment, but very tittle has 
been published on groundwater considerations specific to 
urban areas or on the effects of urbanization on groundwa- 
ter quantity and chemistry. The purpose ol this symposium 
Is to highlight current work in this area. Papers are now be- 
ing solicited for inclusion in ihe symposium. Topics Include, 
but are not restricted to, Ihe following general areas: meth- 
ods and effects of dewatering; alterations in groundwaler 
chemistry as a result of waste disposal, spills, and leaks; 
effects of urbanization on natural groundwaler recharge 
and discharge; and flooding of foundations as a result of 
rising water levels. The symposium will focus on case stud- 
ies and applications ol models. 

Abstracts should be prepared according to AGU format 
and mailed before February 15, lo Mary P. Anderson, Dept, 
of Geology and Geophysics. University of Wisconsin, 1215 
W. Dayton St.. Madison, Wl 53706. In addition, the abstract 
original must be sent to Meetings, AGU, 2000 Florida Ave., 
N.W., Washington, D, C. 20009 by the Spring Meeting ab- 
stract deadline In early March. Additional Information can 
be obtained by calling Anderson (60B-262-2396) or J. W. 
Deileur (317-494-2172). 3 


The 28th Annual Meeling of Ihe Institute on Lake Superi- 
or Geology will be held in International Falls, Mlhn., May 5- 
6, 1982. 

The focus of the meeling will be on Archean geology of 
Ihe Mlnnesota-Ontarlo border area. 

One-day Held trips to Archean areas near international 
Faffs and Fort Frances, Ont., are planned for May 5 and 8; 
lechnlcal sessions are scheduled for May 6 and 7. 

For additional Information, contact David L. Southwlck, 
Minnesota Geological Survey, 1633 Euetls St., St. Paul, 

MN 55108 (telephone: 612-373-3372). 88 


The complete Geophysical Year last appeared In Ihe August 25 
Eos. 

Boldface type Indicates meetings sponsored or cosponsored by 
AGU. 


Changes 


AGU 

Congressional Science Fellowship 


August 23-27 Ninth Annual Meeting of the European 
Geophysical Society, previous listing of date of masting 
was Incorrect. Additionally, It should be noted thal this 
meeting Is run In conjunction with the 18th General As- 
sembly of the European Selsmologlcal Commission. 


The individual selected will spend a year on the staff 
of a congressional committee or a House or Senate 
member, advising on a wide range of scientific Issues as 
they pertain to public policy questions. 

Prospective applicants should have a broad back- 
ground in science, be articulate, literate, flexible, and 
able to work well with people from diverse professional 
backgrounds. Prior experience in public policy is not 
necessary, although such experience and/or a demon- 
strable interest In applying science to the solution of 


New Listings 


public problems is desirable. 
The fellowship carries with 


The fellowship carries with it a stipend of up to 
$25,000 plus travel allowances. 

Interested candidates should submit a letter of intent, 
a curriculum vitae; and three letters of recommendation 
to AGU. For further details, write Member Programs Di- 
vision, Congressional Fellowship Program, American 
Geophysical Union, 2000 Florida Avenue, N.W., Wash- 
ington, D.C. 20009. 

Deadline: March 31, 1982. 


January 26-29 Fourth Annual Conference on the NASA 
Geodynamlcs Program. Greenbelt. Md. (P. T. Taylor, 
Code 922, NASA/Goddard Space Flight Center, Green- 
bell, MD 20771 .) 

June 20-25 63rd Annual Meeting of the American Associ- 
ation for the Advancement of Science. Pacific Division. 
Santa Barbara, Calif. Sponsors, American Meteorological 
Society, Atmospheric and Hydrospheric Sciences Section 
of AAAS, Pacific Division. (A. E. Levlton. Executive Di- 
rector, AAAS (Pacific Division), California Academy of 
Sciences, Golden Gate Park. San Francisco. CA 94110 ] 

August 28-31 Alfred-Wegener-Conference on Geophysi- 
cal, Geochemical and Petrological Evidence on Deforma- 
tion and Composition of the Continental Subcruatal Liiho- 
aphere, Seehelm, Federal Republic of Germany. (K. 
Fuchs, Geophysical Institute University, Hertzstr. 16. 0- 
7500 Karlsruhe, Federal Republic of Germany.) 


GAP 


Exploration Geophysics 
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geophysical problra where the data ara die cunvol- 
utlon of a eacoch wavelet enl a "aplkay- nodal. 

Iha deconvolution crobUs dlecueud hare la non- 
u-ilque, and aailafatlnrr vivalai construction* ra- 
qulca that etna subjectivity br (ntriHlucad t> the 
lavosttgetar, hrn h, ve pteeent one unfit 
Mheea ihe counted vaualai «rJ rat leer Ivliv sequen- 
ce, loth of vhleh arrest xiephrt Irallv rrauiuble, 
differed elmll Leant 1y fro* the ''irue" for.cclona. 
7* 1 * 5 eeaspla llluaralc* the wnurlqucnn* loterent 
In iMa problem ird ihcvi ibt la-imaiua o ( ei.li- 
tlcnal ccnvtralnca on eke d*canvr>lullon teaulta. 
C(..hmsin. bin. it. so. ii 


depth of van teal ahaat conductors (con dir anple 
and alllptlclty naaauraoeoca at VLF. Ualadvlty 
of the host oedlun had lo he Incorporated In the 
aeheea due to strong dependence of response on eh la 
paraeatar. Five charter arise Ic dugrans havn bssn 
conatrueted conreapondlsg to hoat rock raster tvl- 
llea of JO, 3)0, 800. 2100, and 8000 ft-m. which 
cover the ooat coraonlv encouotacad raelsUvi tick 
In the Hold. Conduce Isley-thi ekneas produce 
; «oJ depth (0) of conductor can be read dlraci- 
iv iron the appropriate diagram when peak* (appeal 
dll anple and olllpileltv valuea arc entared. 
f.K'PHYSICS, VW.. Ah, Ml. n 


WW 8ti|>i(ic and (ImimI i.inhoi, 

afflSSrl!" wm *" »“ 

Pe.;« II Wg t*S tbaile, 5. i,\ iSji W Wva.iubon O 
. r-n.eii.', «i Ca'.rf'nvi H San Ibeg,,. la ftdla. 

< e'.l.m'i 9M4)p 

An (.ii.r u une elNI'Utli.Adu^niii, v-urd.ni eat camrdiKii 
re„ ire Fa.i R. * « 21'S Tnea.ci^t Cennaal c^tue . 
I lr. ir, J In, nrvci'h ir« Hiflvi inTii ihe upitr mnilc 
- 1 1.. M H. i.i Hi at| Vm lher« ■« n,. cwknoeof f«n, nM . 
icn rr,|,iM ai a d. iaiHt id ’ km („«n ihe .ptaOng ac. In, 
>« riirJ (iA.Vi.ur vih iteph J IU (luaal min ..«v,t«n| 
» ih Beaie. rruorl cd i-ima-n Aled px.t m ml, 

nci-.i ir.im (vncuh 'Hf.inmifuc'it „i.ta tvi.n. iLij 
•.i,i-rv..v Fa.iPa,,lk duel 


in. i. it., r.ir*r min.) 


Tl'» w.ihvj r*|l?cC4 Hilrlplea t*j aurfato vaeaa 
arl ll I* er.ltlel*! ta prrerltlral reMcel l-.-i. 
(Vn. 1 1 * Is JlnlnpolehsSl* Iba bull Mj-alul .nlu 
IP a rjffltlii! rand* cl predrlUeal laaldant 

a'.y.Iet Is (iMirl <n Iba data, 

O' rwidi.i, wi. *b, ii 




O9|0 IblMllt anl eltcrrlral oath-Ji 
UVILkT ISIlhftTI'W A JO DIC‘^*.''11TIW 
D. W. I'lJanhurg (Paparmar.t ol Cwir,,lci anl 
liimcnp, I'nivtralty pf Iriilsh Celialii, Vafleena- 
wr, ft.C. , ranada vtr \vi i 
Three ralNl have bren rreiimed for 
■ np a »n?c|h wav«la| fra *llb*r a lpt«l»h poor! 
aadoace nf |h» tef licilwlip aenuroer or un'abptoir- 

[ran live eat fljler lor ihe a-nirc* uaielal. *n 
approainare r*f[,cllv(«> h;ii«CC eiph he derived , 
iron a rrlwlty In a*, or Mat. the alto vhure •' ,. 
ih* wml IkMwm Mlww" rerordtd. or 
it sight bo UMial id (M rtulPN from 


0920 Hfti sail* Hid electrical ootluda 
tu» W'Wjjiki Eumnnwreric ihrivmtat ion 
wuk TUT 1 K1I Am niirricirr tmontmn 
A. Sadi laydaa (Shell Canada Maowtcea Ud.. P.O. 

Icjf IM, Slat loti It, Calgary, Alts,, Ciuid T2F 
3H)) 

OwrlOB Chit elwdy, a.pUno-Wava ceapH.r nxfallnp 
approach *»* ue*d lo gala adi* Insight into the 
(•spoor* at radical aheac caeductota al darr low. 
fTSAwacy l«U|. Iba wdlta •hlcbi aumwwle iha 
cmdH(D,a u iweh lo be a diaalpall*. Ont. Mag. 
Mtulo aid ahap* of the anoatfloua field cBuard by 
a vara leal l MM conductor ar VIP |, ig^ , 0 S 
dapanfeai nalnlp no (I) eondaerloiirMUcbnaaa «. 
duct of nudsew^Ui niiiiliUi tl hoai nodiL. - 
<11 depth lo the Cep of conductor, mad (Al overly- . 
JP* M0i*««va ovaeburdaa, Other warleblaa beln« 
lha aaaa, a ahlfc in In lha ll go Ifbfca 

ranaa dna. «,a Pfa^ea an appear table .hong* | n 
tM pvarell ikitowe of Kdeled eoniaelora. Th* 
lararal dlaranco BetMen tha.baKlaiei.atf -,..1— ■ 

.On ft tile 40ftl. pr.fna l. r(l»rad to randocu*<t T 
“ |i i. ,1 l!l"I U J rtf 1 at hilty „F lha heat' , 

SS!i ^ top *; lh * 

An UliiVragaitoa bchHa tar hem preooaed |a "< ' 
dwraraiiB lh. oftlkfirtilall »S»W i Mjft ptochKg . ' 


,nd •talllnl nathoda 

<W«h» United, P,0. Boa 17ft. 1 

w l lS)' , "■ , 70l °- ■*.. 

vK^rssasSi.lJS’i ;n: 

al and°uBMM a,,a •»*( ««ratt re.pon- 

^rJiSPSL"-"- reaponia. The aaeon- 
nil il hJ**" 111 ? ,n " cond “ ct ‘va tddy currant 
“ d ‘WllUer both* 

5^5■i;™ssss , 

ifrss s SSS 

CtoPWiicg, »L. *6, ». n 


of 0_, iha index paranucar, which dap*nda opd" ii* 
Btrlko and dip of tho dlko and the nannatlc Inclina- 
tion of tho oraa. Tho phao# of tho complex gradi- 
ent la an andayimatrlc curve with an offoit valua 
■Anal lo for a dike wViobo hall -width U gc«ac- 
■r than Ita'depth of burial, two oaxla* at rtM 1 
dlatanaaa on olthor afda of a nlnlnuo valua _app«ar 
on the aapllluda plot. For a dike whoaa half-wtdin 
In aqual to or l*au than Ita depth oF burial, tha 
anplltudo plot la a bell-abaped aynatric curve 
with tea naxleura appaarlAg dltactly ovar Iba orjg 
lo tho caao of a thfn dlko, tha amplitude function 
falls off to half tta iukIdiub valua at the aana 
point on the abiclaaa where the phaaa fuotcion 
ruches, l.a., -(Opin/2). A cooblnod anolfaia 
tho aoplltuda and (haao plot! of tho eonplax gra* 
lent yields all tha poramateri of tha , 

oaihod la applicable for tha nagnttlc . 

either tho total, vertical, or horlxoncal flai®- 
field axanpia la Included to show rha applicabil- 
ity or tho reached, 

GEOPHYSICS, VOL. 46, NO. 11 


OSJ0 Satanic asthoda 

AN IHTROmiCTlCW TO THE GENERALIZED RfiClPEOCAL 
METHOD OF SEISMIC REFRACTION 1NTKWRBTATI0S 
Doracka FaJaar (Caological Survey of New South 
Malta, OPO Sox MSB, Sydney, N.3.W. 2001. 

Australia) 

Tha ganarallxad raclprocal aathod D*> * 

nlqua Tor dalinaating undulating raf raatpra a 
depth Iron in-llna aalaalc refraction data conna. 
log of forvard and ravaraa eravalt Irene. 

Iba travaltlaaa ac two gaophonae, aapararro sjr 
variable dlataoca XT, are uaad In rafraetar vaia- 

tlty ana ly a la and tlrea-dapth etlcuiftHoM - « 

optlu n • pacing, tha upward travaHo* 
of tha rays to each gaophona areorga froa oaar 
naaa point on tha refractor. Thia raaulta « 
rafraqtor velocity analyala being tha 
tha tlrea-dapcha (having the aoet detoll' ( . 
traat, tha convantlocwl raclprocal utthon voaw ___ 
haa IT aqual to aaro la aapaclally prorts to p 
a naaaroua fletltloua refractor valoeltf ona^i j 
a» vail aa producing grata awothlng. »« 
rarraetor topography, inaart' ‘ 

The depth eunvaralon factor la ralftkl** 1 ' 


»« ft :^ni°d^ Jin " 8 °« lc ■«*a»lr du. 

•Mtal .* !a^te # ri2d|S? «; IM horii .. 


lllva to dip anglaa up to about 20 - ** t **J', *. * 
cauaa. both forward and ravaraa data ft*® * ‘ fr,e- 


wuw unen rorvarn idc r*v»t» • 

result, depth calculations to aa undulating f* 
tor arp particularly convenient ovap **an * 
overlying aerate have velocity 8 r * dl ’ n T' mTlJ «- 
, Tba 0SM pcovldaa a fteaoe ol reeogniatfti .^, 

COMcdatlng undetected layera, provld«d *• * data, 
XT value eTb b. rooovarad fra rha crartltW* « 

• tha refractor velocity analyala, ^ be 


■ ; 


4*Ptha. The praaanda of undetected “jtffert , 

inferred wbao iha ohaervod optlreoi x ‘ . 


amerrao wao we ooaerveo opi*— — - 
fra the ZY valua calculated fra thft coap".^^ 
dapjb (pc t Ion. Tba oodateoeed Uya*» M t h* 

notated by uait, ab evorage 
oprt^ x* yaluo. Thia average 
• ; aq^afata faptfi.ealcdlaUona With cq^onlf 
' ' ^WWMlrMr. • ' 

YS(. u • , • 
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OT t HTTNUATT0N FROM VERTICAL SETSHIC 

(Formerly Exxon Production Rssaareh 
tei '» l!, 218*. Houaeon, T* T7001 l presently 
^luia’patwlaua Co.. ?1-C PRC. Bartlaovilla, * 

WJJJ attenuation heva been extracted fra 
,,-EelUd velocity ourvayo. Significant amouota 
[ « flnuatlon art obaarvad in all flva walla. 

“ “TLluU of attanuatlon vary by a factor of 
S'^mUE frore laaa than 0.1 to 0.9 dB/wavolangth. 

^rrSitlw «« Attanuatlon with lithology la good, 
C ha resolution llrelea of tha aurvayft. 
nn aya «■ parfonud in Mat Text*, 
7 a. nthar four ware carried out io the On If 
f*.rlrea. The total lumber of recording depth. 

aunray varied tram 31 to 20B, with dovnhole 

.Indlagft ,vtTJ 10 t0 20 ft °” r ^ ““ u “ 
IS, rain,. >» ,i ’ , “ ■« rw, 2 , > ■ “ >nitor *•»- 

j£j7„» pusad near cha wall to ohack for aoecce 

''^iraadura for ■assuring attenuation Involved 
JlifLtlni tha ipaetrel ratio bacwMn each down- 
£a ISir aad one p.rtUuUr rafarancs pulsa, A 
lu, of nanilatlTa attwroetion {«) vu Chun •*- 

Sac id froa aaah .pantral ratio and plotted ai a 
S S- of gaophona depth. ThU ftitbod allevad ua 
mcii a ta oaaruramanta in datsrnining tha attanu- 
Itioo ov*r «Mh d*P‘h Interval. 

HOTTIIO, VOL. *», SO- H 


M</I fftfaoJc Oicluxlft 

t^ AmrrDDK wmklicb associated vm thick 
ni^l0«ABDST0«E LENSES, EASTERN P0HDEF RIVER 

^/'lalch 1 W-S- Goologlcal Survny, Box 21046, US 
aig ‘psnvar Federal Center. Danvor, CO B0225) H. 

T laa, John J- Hiller, and Robert T. Ryder 
'liNral o*v dlacavarloa of oil production Id tho 
do aaodftcoaa. and oconoalc unit In tha Fonnsylvan- 
alddla aaahar of the Nlnncluaa formation, oaat- 
ttlvar baa In, HyomlnR-Nsbraaka-South 
[Vloii. havn renrvad axplorarlon Intoreat In thl* 
irfJl Vsrclcnl aalaalc prc-fllea (VSPI and oodol 
itdlH xuiarutsd lhat n aoaaurabla aelBmlc aopll- 
idt anonaly I" frequently aaaoclarod wtch tho 
lMt i rirat l*o aandatone lonaoa. To toai chin con- 
(i „ J surface roflactlon aalarele prof! Is woa run 
i.iw«n ivo wells about 12 nllea npnrt. Tho Plrac 
I,, u , praaanl find productive In one wall and 
Ihln and barren In rho other. Tt,e aurfnra prnIMe 
Ci«i lh* prrdlrtod nnplltuda apnnalv nt Iho well 
4m • thick lain la Innwn ru ciUi. Tun At ho r 
inn Iso asplliuds anxmalli-a alao Appear on th,- 
s.'taolc promo hstweon Itio Lw.» well*. 
iM(h Itav Indlcnrs the preaoivo of nd'lltlnMl 

rrfKTSICS, Viil.. 46, N'T- 11 


MW Stlfalc aachoda 

REICH VNCEBTAIBTT OF tVmVAL VKUKlTT ESTTHATES 
I. la] sal (Daparbaint of Oaologlcal Science, 
Cilwilty Of Sarkatchawan, Boakatoon, Saak. , 

Cuiia 171 0V0) 1. T. Sarada 
Ika Ms equation (Dlx, 19SS) la conumiy uaad to 
Mlatla Interval valociciea Iran Bracking velocity 
aad uavaltiaa Info tost Ion. Tha error* In thaia 
ullaairs can raaulc froa a nuobar of facrora, In- 
iladUg indlacrlalnata auboclcutfon of atacklng 
nlocltlsi for root-MBn-aquara (RMS) valocftlaa 
•lltost eoaponoatlog for cha affaeta of apraad- 
Inqihor dipping mtl actors. 

4 fltit-ordar error aquation haa bean developed 
Mchcatlaaeaa lha aaxlmua uncertainty for Dla- 
iulvsd loterval valodtlaa whan tha accuracy ef 
lha Inpot taa velocity and normal Iqeldanea tlu 
Wanution la ronaldarad. Soma alopla □ Linar leal 
upalasnta uatag thia aquae Lon Indlcota that tha 
acntalety (n the calculated Interval velocity 
lorraued with depth and la Inversely proportional 
tsliyn thlckinaaa, svan whan tha errors In tho 
lcpui velocity and tlaa variables ramaln constant. 
CWWIfCS. VOL. 46, NO. II 


Meteorology 


IHJ Bsuerology (jtratoapharlc Trees Casas) 
UXSHQIC TRACE HAS HEASUREHENTS WITH A NEW 
Oltt 4« 8AHPUW ITSTZH 

•• lilltr (Rnvlromntal Kaaaurareonts Laboratory, 
n. I. DtpAttaamt nf Inoxgy, Msu York, WY 19016), 
'■ And S, F. cuggaohola 
Da dnalopuot of a new claan air sampling 
■>■(■ for the Dapertmant of Enargy'a WH-STF 
'lioift ha* allowtd tha analysis of CC1 3 F 
OlMiocATban-U), CC1*F, (Fluorocarbon- 1 2) , 

*l>t (yiuoroearban-22) , <^C1 3 F, (Fluoro- 
“Doa-m), CN, , GO, CQb ■ ISO, CH.CI, CC4, 

OCI aad If, in tropoaphorlc and 
■Iriuapbarlc aaaplaa. dareploa col lac tad during 
D> latrrraptlnn of tba pluaa froa tha arwptloa 
N h*»i it. RAlanm tndLcato that 0C8 wet ln]sc- 
*•4 laro tha rtratoipfaaro during tho eruption. A 
“’P EradUnt vui foood at 19,2 ten on thia 
ni H. (Trios glass, stratospheric naasurtf- 
‘troraft ampltng). 

'•fkT*. Raa. Utt., Paper LU3U 


!!?■— t ? I *ta l pbanaaaos 

Of CORONA SPACE CHARGE OH A 
**“« SEAMRUTO op AVtOSFIUUUa FOTSHTXAL 

»■■■ w »ett (g M fti buutb Labor At ory . 

'“Maitoo, DC 201IS) 

D» »rror Intro duo ad Into a tatharad-balloon 
misat of tba atsoiphorlc potsntlal by 
of ftpasa charge drifting downwind 
Uw coadoctlsg tathar la aoalyMd. A 
aaiuaptiona yield a 
rrr“ lc,l iT tractable model capable of 
lidi kouni 00 talar iva nagnl- 

fchlM a ' * l,0r ** **”• 0f Cha UIDtt 
mmm*?* . a?* Relaxing tha moat 

ln, r ,h *** ft 1 *^*!®"* allows Bore rsal- 

tn. .; r r?L M,u,tM * c th * a 9 u " ° i 

lull 11 11 eonoloded that an eltl- 

kalahT. ,***?* oua and two conductivity ssala 

lo. [m “ J“Ml«lost to raduas tha arror ba- 
W« kw,, * , ? Mpk, ' U electricity, iono- 

J ' “ rona discharge) 

W' lft»., Or ara, Paper IC1412 

HtttnSLMSSSI? m ™ AIWMMRIC 

J - 1- MIBa AAixoam 

VuMsub, Rftatarch Laboratory, 

-Vi H. David Ruat’ 
!!. t# “f rd • dl *" ct namaurswnc of 
E-?- *• ■«— ruad. The 
®*»lla and ^ deaoribsd and the 

N atalM,. .,?{r i«<ilicationa ara diacuaaad, 

? 4 »i» ata 6*“!! mul TMWUl nttaloud 
'"R* 3.2k> WL 1,5kv . oparaciog 
*° l, ®*l*l. ,hZ L “““laic rid i*,. (Ionospheric 
"Uarad baiJo^J, ' rta ■ l ®eRri«*l potantiftl, 

“to., Oran, Paper 1C14I3 
msErvatloss of 

P TD< *« ism° .' JAHUAR1( i APRIL, julV, and 

Mulbu tc Canter (or 8 pace 
, E - Mill) i , , *! r * h i-ftboratory, Haahlngton, 

■ 'll; ‘"“aiqui ' P ' R - Schwa eti, arid 

hi !r itlpo * 1 ktnnaltldo at 22.2 GBt 

*h* »,0 vertloal pto- 
7J»V«tloea mm "'• t0, P l “*ft 2 aod aaioiphara. 

January, April. 

Hr**' profile v*!° H* 1 - 1ft April, 111® 

Hlkr hn... * **■ chsractsrleed h? ■ IO nnwv 


”c S J«r*“ l ° n ° f ““'P 1 "" «ith elsctrougna- 
•5T2I* DP t HE LATEgAL FLUCTUATION OF THE 

“ ssnc throuch the athoefheee 1 

lataral lluctuatlon ol tha laaar-bau, spot f or - 
^vS J®*' ,n| khrough a dlataoca ef 2^16 fa, 
tbTm ^„rthI U L r "" • ta,t " d MRRtbir with 
the rel.^!. J “ leoparaluro* and 

Li AlllS. ir ,dUy : T 

cal rindlnga war. aa fpilowa. t) * utltun „| u . 

rad th.r T f h of ‘he baas apnt 

rad that of Its Mao rata WTO U B a „j o.S 

raa pfcrtv aly, N) tho “Urge fluc.uatlon". 
tba d lap lac treat larger thia 10 t q, was likely 
to occur Ju .t taforo the „„ “^t- 

!? fcly J urt * f ' or r lha »ra»ot. 1U) In oath run of 
obaorvatjon the frequency of «ueh a “ Urao flu. 
““5*°“. ‘6 b« to rr. laced with the ehan- 

» * h * ,lr feoperaturo and ralarlve buaidlty 

rr..*" '“ t ” D " nt 1 or ‘be teaporature gradient co- 
rresponding to the aax Iran dlsplacenant of 2.1 □ 
wa. eatiMfd to be 0.82 d. g / D . , Torpor. t ur e gr- 
adient, laaar beta, propagation, lataral fWtu- 

lllOTl )g 

J. Qaophya. Raa., Grain, Paper 1C 14 15 


3770 Fartlclaa and aerosols 

OARACnUZMlim OF TROPOSPHERIC DHIR AliBMVa 
«S(ttJgWAmBtOTBS ST HULTI SPECTRAL RADIOKSTn 
FR0H L4RDSAT 

J. Ottanan (Tal Aviv Onlvarslty, Raoai Aviv, 
laraal) R.|. Fraaar and O.F. Bahathl 
Characterlatica or inpoaphatlc airoaola are de- 
rived by comparing ■aaauiaotnts froa Landaat ovar 
heavy eoeceat rat Iona of doaart aarosola with data 
crautad ftra tba radiative tranafar radala. Dnr 
the ocean nadir apactral (inactivities ara cuu- 
putad. Over land, tha coaparlaon la lo lama of 
tha rotloa of tha nadir vaflsottvlcy of tha sur- 
face - ataorphara eystw to tha raflsctlvlty of 
tha mdarly Log t mi rain. This mots asnaiog 
■sebod la found to bo a srailtlvs approach for 
■assuring cha (lujlnary part of ths (afractlve 
iadax, n,. Tho daasrt aaroaola under study. In 
tha Iras end Faklatan area, are eaianilslLy pure 
acatrararai o. of 0.001 l 0.001 ta reported for 
tach or tha (our Landaat apactral band*, that la 
for tba apactral Interval froa 0.5 co 1.1 ua. 
Aerosol ill, distribution rad optical thickens 
ara sssaased with a low afleuracy. 

J. Oeophya. Isa., Gram, Paper IC1410 


3770 Fartlclaa and aerofoil 
SITE DISTRIEOTION OF J, ®Pb AEROSOLS OVER OCEANS 
J. SanaV (Centra dea Falblaa Radloacclvirti, 
Laboratolra olxta CNR3-CEA, Avanua da la Tarraaaa, 
91190 - Oll-iur-Yvatta, franco) . A. Geodry and 
G. La rt art 

V* have etudiad tha alta distribution of rw Pb 
aeroaoli collacttd by a cascade lopactor during 
a cruise fra He ceil la (France) to Asetardoo Is- 
land [South Indian Ocian). It was ahovn that 70 to 
90t of tha activity la seasuiad In partltlia with 
a diameter enillrr chan 1,2 ta either In a con- 
tinental atsMshera or In opin ocean. This result 
confirm that 2 ‘°pb la a good tracer for aeroaoli 
produced by |aa-to-partlcla convaralon. 

Gaophya. Raa. Lett., Paper 1L1 321 


Mineralogy, Petrology, 
and Crystal Chemistry 


41IQ crystal cha* tatty 
OOPftU COORDINATION TH LOW CHAUttCITS AND 
DJDILNI7I MO OTKEX COPPER-RICH SUVIDU 
Howard T. Bvena. Jr.. U.S. Gooloqtoal Survey, 

959 National Center. Raeton. VA 12072 
Iba new e cincture doUmlnatloea of I<w chilea- 
olte Cu-I. and djwlalu Cu. ...S. have pro- 
vided a large nuedrer of nPeAKltlone of the 
coordination behavior or copper with aulfur In 
ooppor-rioh aalfldoa. laiigsa oE CU-9 bond 
lenqthe ara 2.19 to 2.24 A In llnaar CuS, 
groups, 2.21 to 2.60 & In triangular CuS 
groups, 2.21 to 2.10 X in tetrahedtel Cuia 
groups . CU-Oi dlstanoam range Ira 1.45 I up- 
ward, tba Boat cemoo around 1.77 A. Thaw 
observe clone am (Wpute with atnKtural data 
fra other copper- rich auUldaa, in which tba 
t« trihedral, triangular and Llnaar Cu-B bond 
aonfigurafeleni frequently obow large distort) one 
and wide verLaU-ona ta bond lanqtha. 

An. Klniral., 66, 7-8 

4210 Cryical Ch enl a try ..... 

KETEROGfllEOlIS HICROgTRUClORES IN OOLITIC CAMO- 

a*?* Iluadarsoa (Departmat ol Geology srd Coo- 
physics, Uni«ralty ol California, larlelay) and 

^ ' Several ^biocl ratio and oollLlc carbooataa have 
b era studied with the trsraUolon 1 1 rat ton 
■ltro scope. AragcoLt* hU bean dlatlngolahad 
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